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tin* bars of the same heat, but bars of other heats are mixed in 
with them, so that the finished iron will be more of an average 
quality and more nearly uniform than steel. 

Steel is rolled out of the original ingot to the finished prod- 
uct without any overlapping or the mixing in of steel of other 
beats; therefore, whatever chemical irregularities exist in the 
original ingot, the same irregularities will still exist in the 
finished strip, no matter how long it may be. This accounts 
for what Mr. Fleming calls the kt notorious irregularity of steel" 
in " the same batch of stuff," meaning that made from the 
same ingot. 

CORROSION TESTS. 
Experts differ as to the exact cause of corrosion. Some at- 
tribute it to electrolytic action, while others claim it is simply 
a dissolving of the metal by oxidation. What makes the prob- 
lem still more difficult to solve is the fact that corrosion fre- 
quently acts very capriciously, sometimes concentrating itself 
on certain spots (pitting), while at other places and under 
apparently tin 1 same conditions it will diffuse itself over larger 
areas. 

After experience in actual practice had demonstrated the 
Pad that steel rusted out much taster than the old-fashioned 
puddled wrought iron, the steel manufacturers naturally tried 
to find the cause, with a view to increasing the durability of 
Steel, if possible. As stated farther on, they experimented by 
varying the different ingredients, but the problem is to find a 
quiek and at the same lime a reliable method of testing dura- 
bility under ordinary conditions, 

Paradoxical as it may seem, it has nevertheless been conclu 
i i\ demonstrated that while silicate of iron will resist cor- 
rosion due to ordinary exposure much better than pure iron, it 
will readily dissolve in a strong acid; therefore, if we put a 
piece of wrought iron in acid, the dissolving of the silicate of 
iron (which is distributed between the iron fibers) will open 
up new surfaces for the acid to attack the iron. This explains 
wh\ steel, which is practically free from silicate of iron, will 
in most cases resist strong acid better than wrought iron; in 
other words the silicate of iron acts as a rust protector the 
same way as a thin coat of paint, for, if we pour a strong acid 
on paint we also destroy its usefulness. 
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microbe of the rust disease (occluded oxygen), and therefore 
they increased its percentage. Again others claim that copper 

will help to resist corrosion and point to accelerated corrosion 
tosis as proof; while yet other experts consider thai copper 
onl\ serves to retard t 1m* acid lest and confuse th»' unsophisti 
cated. 

So-called " Spellerized" steel was put on the market a fei 
yean ago, and a better resistance ! " corrosion ilian ordinary 
-■ b was claimed for it. Ai first the process was u * • j > t 
a secret, but repeated challenges finallj brought forth the state 
ment thai the treatment is mechanical onlj that ii consists 
simply of rolling ridges and depressions into the skelp (sheets 
from which pipe is made) on its second <>r third last pass 
through the mils (similar to tin* rough surface one sees on 
I sheets when nsed tor eellar doors, etc., <»n sidewall 

and ilnn rolling them out again by passing it through smooth 
finishing rolls. Ii is claimed that this process kneads the sur 
and makes ii denser. While we believe that this roughen 
Ing and smoothing out again have absolutely no effect « »i i the 
finished skelp, we do know that, even it' it did make the 
surface denser, the skelp must subsequently be reheated i" •< 
welding heat In the tube welding furnace, and that this heat 
muni will restore the texture of the steel to its original 
dition. Furthermore, ;i^ stated in an earlier pai 
irregularity <<i steel in itn resistance to corrosion is due t<. 
egular chemical composition, and the irrej 

.' ruinposii ion < ( f tin- original "t still v: 

No amount of mechanic al treat men i • 
egularity, 1 1 < an, thei < 
that the claim that this pro< ess will ii 

i^ nt terlj fallaei. 

refining 1 Im 

i.\ the old stj i<- «•< pud 
al for tie 

-lit iron 

to ils pi. 

■ 
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give if the texture of a woven fabric. Calling such steel 
"Spellerized Steel, "Wrought Pipe," -Open Hearth [ron," 
k * Ingol Iron," " Vismera Iron/' -Toucan Metal," or anv other 
mystifying name, will not give it the fiber. The onlj wav 
these life prolonging cinder fibers can be produced in the metal 
is i«.\ the puddling p 



SOME EXCUSES FOB STEEL CORROSION. 

When the fact of the more rapid corrosion of steel pipe ami 

in ordinary ose conld no longer he denied, the explana 

Hon was offered thai "steel has come into wide use simultane 

ously with tbegreal increase of the sulphurous acid in our citi 

air and of strong electric currents in our city ground, vrhich 

*«11 lead tin- practical man, be he hasty or cautious, into 

inferring thai the rapid corrosion of today is particularly due 

to the new metal Of the day, steel, whereas in fad it ma\ DC 

whollj dm- to the new conditions of the day, sulphurous acid 
ami electrolysis." 

At a meeting of the Engineers 1 Society of Western Penu 

•ylv*nia in L907, a statement was made similar in effect to 

iii<- one quoted above, and in the discussion thai followed K 
1 dii railed attention to the rapid corrosion of steel due to 
a change his company made some wars ago, as folio 

We extended a building and used the old sheets, which had 
n ose lor eighl or nine years, on the sides of the old build 
Kng which we extended. On the ends we used new steel sheets, 
and I found after tour or five years Mm- steel sheets were con- 
siderably Corroded, while the Old iron sheets were still good. 

So here we have an example Of (.Id iron sheets, which had al 

v i- e for eighl or nine years, s hen exposed to the 
Influences of this \n-\ sell same modern corrosive atmosphere 

Outlasting the new Steel Sheets, which COITOded in four or live 

Another statement, made before a meeting of the New Eng 

land Water Works Association in Boston in December, 1911, 

i effect that, due to the better treatment <»r municipal 

Supply, l>\ filtration, etc., the water nowaday- is much 

than formerly, and that the purer the water the harder 
on the pipe. Mr. Basen, the president of the association, 
i thiv claim said : 
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At the same time, we find that in many important enter 
prises, where people are studying the conditions very carefully, 
they think they had rather have wrought-iron pipe, and they 
an* willing i<> pay a substantial increase in price in order to 

get it. 

ANALYSIS OF CLAIMS FOB STEEL PIPE. 

Some years ago T. N. Thomson, Scranton, Pa., made some 
tests by putting a few short pieces of 2-in. wrought-iron pipe 
and steel pipe alternately into a hot-water service line. After 
one vear's use he measured with a micrometer the depth of the 
depressions supposed to have been caused by corrosion, and 
then made calculations io ascertain how much longer each pipe 
would have lasted before perforation would take place. Be 
concluded lhat steel jape would last 54 7-10 days longer than 
wrought-iron pipe. The total amount of pipe tested was about 
10 ft When we consider ihe capriciousness of corrosion and 
the variations in the quality of steel, it must be admitted that 

Such a miniature test is of no value, compared with the evidence 

of actual Bervice of Larger pipes, miles in length, weighing 
thousands of Inns, and where corrosion continued until the 
holes penetrated the metal. Although this test has been de 
clared valueless by other experimenters, as well as by technical 
journals, yel it is the table of this ?erj experiment thai is re 
peatedly being published in attempts to prove the superior! 
of steel. 

Another favorite exhibit by the champions of steel is to shon 
pictures of pipe laid in mine water: hut considering that the 
\\;ilcr in some mines is ver\ aeid, and in view of what hai 
been said above under the head ol ' 01 .-km. Tests." this also 

is valueless as a guide to behavior under ordinary sei i ice condi 

t ions. 

The report of Prof. Era Woolson on the condition of wrought 

iron and steel pipe in BOOM public hath houses in \. \\ York 

City, as published in the advertising columns of some technical 
journals, mentions the fact that : 

Out of 89 samples collected, fully it were undoubtedly 
wrought iron. The wrought iron pipe was mixed indiscrimi 
[lately among ihe steel pipe, and there was no waj ol 

|" 'he other until tested, although inv< the 

i that ai uo called for galvan 

wrought-iron pipe. The probable explanation ol the | 
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recent invention, the practical evidence of their long service is 
naturally lacking. The arguments are based on accelerated 
corrosion tests, which have been proved entirely misleading. 

Don't let us forget that none of these steels contains the cin- 
der fibers which give ivrought iron its longer life. The claims 
of the manufacturers that making a few slight changes in the 
chemical composition of their steel, or giving it some peculiar 
mechanical treatment, will prolong its life are simply a fond 
hope, in which the wish is father to the thought. 'I he prooi ol 
behavior during many years 1 actual service Is at this time a 
physical impossibility. 

Let us pause for just a moment and consider that in the 
case cited above by Mr. Gaines, the steel (which was not " Spel 
lerized") lasted ten years before the first perforation occurred; 
that it required 20 years before the thinner wrought iron bad 
a hole, and that the wrought- iron conduit has now been in use 
nearly 40 years. Bow can anybody prove now that his n. u 
Steel or " ingot iron," or whatever it may be called, will Last 
as long as wrought iron, or even as long as the ordinaiy steel, 

or tell what its condition will be ten years hence? 

lie on the safe side and use a metal that has withstood the 
lest of actual use tor these many y< 

It will not cost any more to <ii- the trench for wrought iron 

Pipe than for steel pipe; the pipe fittings will cost the same; 

and, considering that wrougfat-iron pipe threads more easilj 
than steel, it really ought to cost less to pm it in pli i 
there are fewer splits due to imperfect welds, which requin 
rethreading, etc. The only difference is in the cost of the pipe 
itself. The expense and annoyance of replacing rusted out 
pipes inside of walls or under floors more than offset the 
small difference in first cost of genuine wrought iron pipi 

'.I St II I || M \ \ \ 

( leneraJ Manager Beading iron Companj 
Reading, Pa., October 30, L013. 

printed from « The Iran Ige" 0/ Novembet 20, 1913.] 



1 ompani is the larf nufacturi 

"-' ll m '" P*I* In Ifei m.y. Wemakeoui , ipe from the 

' ll, • ftnwhed product We use no junk, but make our 
m 1 ig iron puddled in the old*tyle puddlin 
full inspection. 



15 
We now roll the name "KEADJW* • 
7 vili "PPear in slightly raW^n '" U " ° Dr pipes - The 
hjtatfloB below, except tl a , . f " " ^ in *• U- 

^":cr t ^:::^--.^.,>n , e liame into 

'■ v *• rolling in of the narne W^lff ' depression caused 
'"""on passing through th e "ue a T J^T t0 COme in the 

''.''''''-'''-•thepresenrtos „en ,„ '" ^^^ * e *-l 

01 " l "' manufacture. " name ,,n the boiler tubes 

;"■'« " ■£* <•'- !££*■£ £?s?. : Genuiue — ** ^ 

consumers can .StE^ST - *? J *«*« balers and 

not '-accidental,,- S^L°S*«*« **«tn.ent can 
'" "'" case of the N. Y Sth? H ' 0n pipe ' as ha PPoned 

"'"" "BEADING" rolled 2 J * " ,enti ° ned «"»ve tJJ 
~ i- -de of g enn! ^ ^ is ^tee that the 
W """■ Uffbt ,ron '"ade from puddled 



A T) i -m 



■">"», P.., Ja„„ar, 1, .a""""" ,K0S COMPANY. 

BMrfactnre of these meta?s in «2 glV6S the 0UtIine s of the 

ders< ' 'M the non-te I ica, T ! ^^ as to * easily 

application. "' readep ' Both will be mailed 



